Introduction
Human activities and natural processes release arsenic into ground and surface waters creating potentially serious environmental problems for humans and other living organisms [1] . In recognition of this threat, a new arsenic limit of 10lg/l, lowered from the current 50g/l, will become effective in 2006 for drinking water systems in the United States. Consequently, there is an urgent demand for an economical, highly effective, and reliable technique that is capable of meeting this new maximum contaminant level for arsenic. Many adsorbents have been developed for arsenic removal since adsorption is considered a promising technology, due in part to its ease of set up [2] [3] [4] [5] . Activated alumina has been one of the best available adsorbents for point-of-entry/point-of-use (POE/POU) adsorption systems, and has been extensively studied due to its selective characteristics and effectiveness for arsenic adsorption [6] . However, the pH of the influent, which controls the presence of arsenic species, needs to be controlled to achieve maximum arsenic adsorption capacity.
When activated alumina is regenerated, its adsorption capacity is reduced by 30-40%. Furthermore, due to a slower adsorption reaction, activated alumina requires relatively longer empty-bed contact times (3-5 min) than ion exchange resins. Therefore, a highly effective adsorbent for arsenic removal is needed.
M41S mesoporous silicate molecular sieves have a self-assembled molecular array of surfactant molecules as a structure-directing template, which results in very sharp and ordered pore distributions of inorganic materials, as well as a high surface area and pore volume [7] .
Using these advanced properties, Fryxell et al. Thus, in this study, we have attempted to develop a simplified, economical, nontoxic synthesis route for mesoporous materials immobilized with lanthanum oxide, which has been known to have a high IEP and selectivity for arsenic species. As a medium having a higher sorption capacity than activated alumina, lanthanum oxide has a higher isoelectric point (IEP) of 11.1 than activated alumina of 9.2 [11]. Lanthanum is extracted from bastnaesite and monazite [12] and is one of the cheapest rare-earth elements. It is also known to be nontoxic and environmentally friendly [13] . Adutwum The objectives of this study were as follows: (1) to develop novel adsorbents by synthesizing highly ordered mesoporous silica SBA-15 and incorporating lanthanum oxide using an incipient-wetness impregnation technique;
(2) to characterize the physicochemical properties of these media using several fine characterization techniques such as XRD, N2 gas isotherm analysis, and FTIR, (3) to evaluate the adsorption capacities by examining the adsorption kinetics and isotherms of arsenate, and (4) to understand the adsorption behavior of the media in connection with the physicochemical characterizations discovered using the above fine tools. 
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The solids were then calcined at a predetermined terminal temperature for 4h. After calcination, solids were kept in a vacuum chamber until conductivity tests were performed. The conductivity tests followed the procedure Arsenate kinetic studies were conducted with mesoporous adsorbents (SBA-15 impregnated with various amounts of lanthanum) and activated alumina. An aliquot of 1000ml of deionized water prepared with 0.01M NaNO3 was poured into a reaction bottle for each kinetic study. After injecting arsenate stock solution to make the initial arsenate concentration of 0.267mmol/l, the solution was stirred with a magnetic stirrer at a velocity of 500 rpm. The pH of the solution was adjusted to 7.2 ± 0.02 with an automatic pH titrator, and the temperature was maintained at 20 ± 0.5 _C for one hour before 0.15g of media was injected. In order to maintain a constant pH during kinetic studies, the automatic titrator was installed in the reactor and connected to a pH electrode and small tubes that ran from two pumps, titrating with small volumes of acid (HNO3, 0.01M) and base (NaOH, 0.01M) stock solutions.
One of the two pumps, connected to either the acid or base stock solution, was operated when the pH drifted ±0.02 pH units from the initial pH. An aliquot of 5ml of suspension was withdrawn at 2-60min intervals and filtered through a 0.45-lm Uniflo_ filter for arsenate analysis. The pseudo second-order kinetic equation was found to fit well for many of the chemisorption processes using heterogeneous materials [22, 23] . Therefore, all of the kinetic data from our experiments were fitted with a pseudo second-order kinetic model in estimating the rate constants, initial sorption rates, and adsorption capacities of arsenate. The pseudo second-order kinetic rate equation is expressed as [22] :
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